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3ODWRRQVZKLFKZHUHLQWURGXFHGLQ>&DXGLOO	*DUUDUG@DQGYHKLFXODUDGKRFQHWZRUNV9$1(7V
DUH WKHPRVWVWXGLHGIRUPVRI ,91V7KHKLJKFRPSDFWQHVV UHTXLUHPHQWZKLFK LVPHWZLWKSODWRRQV LV
ODUJHO\LJQRUHGLQ9$1(7V,QERWKFDVHVVDIHW\SUREOHPVDULVHGXHWRIDLOXUHVLPSDFWLQJRQERDUG2%
V\VWHPV RU UDGLR FKDQQHOV0DQ\ VXFK SUREOHPV DUH \HW XQVROYHG7KLV LV D VHULRXV LPSHGLPHQW WR WKH
GHSOR\PHQWRI,91V$JOREDODSSURDFKEXLOGLQJRQUHVXOWVWKDWFDPHRXWRIQDWLRQDOLQLWLDWLYHVLQYDULRXV
FRXQWULHVDVZHOODVUHFHQWSURMHFWVVXFKDVHJH9$/8(6$)(6327DQG+$9(LWLQ(XURSHFDQEH
HQYLVLRQHG/LPLWDWLRQVSURSHUWRSODWRRQVDQG9$1(7VFDQEHFLUFXPYHQWHGE\³VSOLWWLQJ´WKHSODWRRQ
FRQVWUXFWLQWZRGLVWLQFWFRQVWUXFWV±FRKRUWDQGJURXS$VDUHVXOW,91FRPSOH[LW\FDQEHPDVWHUHGDQG
VDIHW\ SURRI REOLJDWLRQV FDQ EH PHW 7DEOH  VXPPDUL]HV WKH QHHG IRU ³DXJPHQWLQJ´ SODWRRQV DQG
9$1(7VZLWKQRYHOFRQVWUXFWV
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&XUUHQWO\WKHUHDUHYHU\IHZVROXWLRQVIRU,91VWKDWEXLOGRQVWDWHRIWKHDUWLQ'HSHQGDEOH&RPSXWLQJ
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$QDXWRPDWHGYHKLFOH LV HTXLSSHGZLWKDQ2%V\VWHPGHVLJQHG WRHQVXUHDQXPEHURI IXQFWLRQV ,Q
DGGLWLRQWRSURFHVVLQJ,2VDQGVWRUDJHIXQFWLRQVDQ2%V\VWHPSURYLGHVDQDXWRPDWHGYHKLFOHZLWKWKH
IROORZLQJWKUHHPDMRUIXQFWLRQV
x 6SDFHWLPHORFDOL]DWLRQDQGVFHQHUHFRJQLWLRQ
SRVLWLRQLQJDQGJOREDOWLPHNHHSLQJHJ*36(*126*DOLOHRGHYLFHVUHIHUUHGWRDV*3LQ
RUGHUWRLPSURYHWKHDFFXUDF\RIVSDFHWLPHFRRUGLQDWHVDQGWRZLWKVWDQG*3RXWDJHVSODLQ*3LV
DXJPHQWHGZLWKHJGHDGUHFNRQLQJDQGLQHUWLDOV\VWHPVIRUVSDFHFRRUGLQDWHVDQGZLWKFORFNVIRU
WLPHFRRUGLQDWHVWKHFRUUHVSRQGLQJIXQFWLRQLVGHQRWHG*3
VFHQHUHFRJQLWLRQHJFDPHUDVVHQVRUIXVLRQ$,DQGODWHUDOGHWHFWLRQHJUDGDUVOLGDUV
x /RQJLWXGLQDOWHOHPHWU\GLUHFWLRQDOVHQVLQJEDVHGWHFKQRORJ\HJUDGDUVLQIUDUHGIUHHVSDFHRSWLFV
VHUYLQJWRHQIRUFHVDIHORQJLWXGLQDOLQWHUYHKLFOHVSDFLQJ
x 6KRUWUDQJHRPQLGLUHFWLRQDOFRPPXQLFDWLRQVUDGLRFRPPXQLFDWLRQV99DQG9,VXFKDVHJ
WKRVHVSHFLILHGLQWKH,(((SDQG,((([VWDQGDUGVEDVHGRQDVWRFKDVWLFPXOWLDFFHVV
FRQWURO0$&SURWRFROUHVWLQJRQFDUULHUVHQVHDQGFROOLVLRQDYRLGDQFH&60$&$DVZHOODVVHYHQ
0ELWVVFKDQQHOVRQHRIWKHPUHIHUUHGWRDVWKH6&FKDQQHOUHVHUYHGIRUVDIHW\FULWLFDOPHVVDJHV

)RUWKLVSDSHULWVXIILFHVWRFRQVLGHUWKDW2%IXQFWLRQIDLOXUHVIDOOLQWZRFDWHJRULHVWROHUDEOHIDLOXUHV
DQGIDWDOIDLOXUHV$IDLOXUHLVWROHUDEOHZKHQHYHUPDVNLQJRUUHFRYHU\LVIHDVLEOHLQGXHWLPH$IDLOXUHLV
IDWDOZKHQHYHUVRPHIXQFWLRQLV ORVWDQGQRRWKHUIXQFWLRQFDQVXSHUVHGHWKHORVW IXQFWLRQLQGXHWLPH
(YHU\ 2% IXQFWLRQ VKDOO EH LPSOHPHQWHG RXW RI GLYHUVLILHG UHGXQGDQW KDUGZDUH GDWD DQG VRIWZDUH
FDSDELOLWLHV VR DV WR DYRLG FRPPRQ FDXVH IDLOXUHV 7KLV LV FRPPRQ SUDFWLFH ZLWK PDQ\ FRPPHUFLDO
DLUSODQHV ZKHUH WKH DOWLPHWHU IXQFWLRQ LV EXLOW RXW RI  DOWLPHWHUV LPSOHPHQWHG RXW RI  GLIIHULQJ
WHFKQRORJLHV +RZHYHU WKLV GRHV QRW VXIILFH VLQFH D IXQFWLRQ PD\ EH ORVW IDLOVWRSSHG RU GHWHFWDEO\
HUURQHRXVWUDQVLHQWO\RUSHUPDQHQWO\XQGHUDGYHUVHFRQGLWLRQV7KDWVRPHRWKHUIXQFWLRQVKDOOEHDEOH
WRVXSHUVHGHDIDLOHGIXQFWLRQLVPDQGDWRU\LQHYHU\VDIHW\FULWLFDOGRPDLQHJDLUWUDQVSRUWDWLRQZKHUH
V\VWHPUHOLDELOLW\RUDYDLODELOLW\ILJXUHVKDYHDORZHUERXQGLQWKHRUGHURISHUKRXU)RUH[DPSOH
WUDMHFWRULHV RI FRPPHUFLDO DLUOLQHUV DUH XQGHU WKH FRQWURO RI VXFK GLYHUVLILHG IXQFWLRQV DV DXWRPDWHG
QDYLJDWLRQ WHUUHVWULDO UDGLR FRQWURO DQG 7$&$6 >86'R7)$$ @ ,91V DUH QR H[FHSWLRQ0DQ\
GHVLJQSULQFLSOHVWKDWKDYHEHHQYDOLGDWHGLQDHURQDXWLFVRYHUWKHSDVW\HDUVFRXOGEHXVHIXOO\DSSOLHG
WR,91V$VDUHVXOWZHZRXOGEHDEOHWRSURYLGHVDWLVIDFWRU\DQVZHUVWRVXFKVLPSOHTXHVWLRQVDV³:KDW
LI D IROORZHU¶V ORQJLWXGLQDO WHOHPHWU\ IXQFWLRQ IDLOVZKHQ WKH VSDFLQJZLWK LWV SUHGHFHVVRU LV P WKH\
ERWKFLUFXODWHDWNPKDQGWKHSUHGHFHVVRUGHFHOHUDWHVDEUXSWO\"´±VHH6HFWLRQ
5HDOLVWLFPRGHOLQJRIWKHF\EHUSK\VLFDOZRUOG
$VVXPSWLRQVWKDWXQGHUOLHDPRGHOLQJRIWKH,91F\EHUSK\VLFDOZRUOGVKDOOPDWFKUHDOLW\7RSXWLW
VLPSO\SHUKRXUVHHDERYHFRXOGEHYLHZHGDVWKHKLJKHVWDFFHSWDEOHSUREDELOLW\RIKDYLQJDWOHDVW
RQHRIVXFKDVVXPSWLRQVYLRODWHGDWUXQWLPH$PRQJH[DPSOHVRIXQUHDOLVWLFPRGHOLQJWKDWFDQEHIRXQG
LQWKHSXEOLVKHGOLWHUDWXUHHJKLJKZD\VZLWKDQRQYDU\LQJQXPEHURIODQHVOHWXVHODERUDWHRQYHKLFOH
VSDFHWLPHFRRUGLQDWHV/HWȖ UHVSĲVWDQGIRU WKH LQDFFXUDF\RI*3ORQJLWXGLQDOVSDFHUHVS WLPH
FRRUGLQDWHV1XPHURXVSXEOLVKHGVROXWLRQVIRU,91VUHVWRQSRVWXODWLQJWKDWVSDFHWLPHFRRUGLQDWHVDUHDV
DFFXUDWHDVGHVLUHGHJȖVPDOOHUWKDQPHWHUDQGĲLQWKHRUGHURIDIHZQDQRVHFRQGV7KHIRUPHUILJXUH
UHVWVRQSRVWXODWLQJKLJKO\GHQVHSRSXODWLRQVRI'*36GHYLFHVURDGVLGHXQLWVRULQURDGXQLWVZKLFKLV
FXUUHQWO\ XQUHDOLVWLF DQG DQ RSWLPLVWLF EHVWFDVH DVVXPSWLRQ UHJDUGLQJ WKH IXWXUH 7KH ODWWHU ILJXUH
DPRXQWV WR HTXDWLQJ*3 VDWHOOLWHWRJURXQG VLJQDO SURSDJDWLRQ GHOD\ LQDFFXUDFLHVZLWK WKH GLVFUHSDQF\
EHWZHHQ WKH WLPH YDOXHV UHDG RQ *3 GHYLFHV LQ  GLIIHUHQW YHKLFOHV0RUHRYHU ERWK ILJXUHV UHVW RQ
SRVWXODWLQJWKHDEVHQFHRI*3RXWDJHV6LQFHVDIHW\H[SHUWVZRXOGVLPSO\GLVFDUGGHVLJQVEDVHGRQVXFK
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DVVXPSWLRQV PRUH UHDOLVWLF ILJXUHV QHHG EH FRQVLGHUHG )RU H[DPSOH ZKLOH *3 LQDFFXUDF\ RI VSDFH
FRRUGLQDWHVPD\H[FHHGP*3LQDFFXUDF\ȖZRXOGEHLQWKHRUGHURIP*3LQDFFXUDF\RIWLPH
FRRUGLQDWHV LV LQ WKH RUGHU RI ȝV :LWK ³JRRG HQRXJK´ DIIRUGDEOH FORFNV VHUYLQJ WR ZLWKVWDQG *3
RXWDJHV DVVXPLQJRXWDJHV ODVW OHVV WKDQV LQWULQVLFFORFNGULIW LQ WKHRUGHURIHJPXWXDO
WLPHGLVFUHSDQF\ĲIRUDQ\WZRYHKLFOHVZRXOGEHLQWKHRUGHURIȝV
(OHPHQWVRI WKH WHUUHVWULDO UHIHUHQWLDO HJ URDGVLGHXQLWV 568V ODQGPDUNV DVZHOO DV WKHLU H[DFW
VSDFH FRRUGLQDWHV FRQVWLWXWH WRSRORJLFDO GDWDPDGH DYDLODEOH WR2% V\VWHPV YLD HOHFWURQLFPDSV 6XFK
GDWD FDQ EH FRPELQHG ZLWK YHKLFOH *3 VSDFH FRRUGLQDWHV DQG VHQVLQJEDVHG IXQFWLRQV IRU DFKLHYLQJ
ODQHOHYHO SRVLWLRQLQJ >6NRJ 	 +lQGHO  7ROHGR0RUHQR HW DO @ /DQHOHYHO SRVLWLRQLQJ KDV
EHHQGHPRQVWUDWHGE\DQXPEHURILQQRYDWLYHFRPSDQLHVHJ7R\RWD*RRJOH%0:
3URRIVIRUZRUVWFDVHFRQGLWLRQV
+HUH ³FRQGLWLRQV´ UHIHU WR VDIHW\FULWLFDO 6& VFHQDULRV FRQVLGHUHG DW GHVLJQ WLPHPHDQW WR UHIOHFW
DGYHUVHFRQGLWLRQVH[SHULHQFHGLQDQ,917KH\DUHGLVWLQFWIURPDVVXPSWLRQVUHODWLYHWRF\EHUSK\VLFDO
ZRUOG PRGHOV UHYLHZHG DERYH 0HHWLQJ VDIHW\ UHTXLUHPHQWV LPSOLHV SURYLQJ VSHFLILF SURSHUWLHV IRU
UHDOLVWLF ZRUVWFDVH FRQGLWLRQV $JDLQ WR SXW LW VLPSO\  SHU KRXU FRXOG EH VHHQ DV WKH KLJKHVW
DFFHSWDEOHSUREDELOLW\RIKDYLQJDWOHDVWRQHRIWKRVHUXQWLPHFRQGLWLRQVWKDWXQGHUOLHDVROXWLRQDQGRU
LWV FRPSDQLRQ SURRIV YLRODWHG DW UXQ WLPH 7KH EHOLHI DFFRUGLQJ WR ZKLFK99 EHDFRQLQJ DW +] LV
DOZD\VIHDVLEOHLQ,91VLVDQDSSURSULDWHLOOXVWUDWLRQRIDQRQZRUVWFDVHFRQGLWLRQ&RQVLGHUDKLJKZD\
ODQHVERWKZD\VDQGFRPSDFWQHVVLQWKHRUGHURIYHKLFOHHYHU\P±DUHDOLVWLFZRUVWFDVHFRPSDFW
VFHQDULR'XHWRKLJKZD\FXUYDWXUHVDUDGLRLQWHUIHUHQFHUDGLXVLQWKHRUGHURIPZRXOGHQFRPSDVV
DOOYHKLFOHVFLUFXODWLQJRQDWUDQVPLWWHU¶VODQHDWPRVWPDZD\IURPWKHWUDQVPLWWHUDSSUR[LPDWHO\
ERWK GLUHFWLRQV LH  YHKLFOHV SHU ODQH %HDFRQV FDUU\ YHKLFOH ORFDOL]DWLRQV YHORFLWLHV DQG VDIHW\
UHODWHG GDWD \LHOGLQJ D EHDFRQ VL]H LQ WKH RUGHU RI  .ELWV HQFU\SWLRQ RYHUKHDG LQFOXGHG SULYDF\
PDQGDWHVHQFU\SWLRQ6LPSOHFDOFXODWLRQVVKRZWKDWYHKLFOHVJHQHUDWHDWRWDOORDGZKLFKVDWXUDWHVD
0ELWVVFKDQQHOIRUEHDFRQLQJIUHTXHQFLHVKLJKHUWKDQ+]0RUHRYHUWKHDERYHFDOFXODWLRQVUHVWRQ
DVVXPLQJDFKDQQHOXWLOL]DWLRQUDWLRZKLFKLVXQUHDOLVWLFZLWK&60$&$UDGLRFKDQQHOV
6KDUHGILQDODXWKRULW\DQGVRFLRWHFKQLFDOLVVXHV
,91V DUH OLIHFULWLFDO VRFLRWHFKQLFDO V\VWHPV >5DVPXVVHQ @ 7KH FRPELQHG H[SHUWLVH RI
SURIHVVLRQDOV IURP GLYHUVH DUHDV LV QHHGHG IRU DGGUHVVLQJ DOO LVVXHV LQYROYHG ZLWK DXWRPDWHG GULYLQJ
YHKLFOH VDIHW\ DQG URDG VDIHW\ UDQJLQJ IURP EHKDYLRUDO SV\FKRORJ\ WR KD]DUG DQDO\VHV DQG VDIHW\
HQJLQHHULQJWRUHVLOLHQWGLVWULEXWHGUHDOWLPHV\VWHPVGHVLJQDQGHQJLQHHULQJ:LWK,91VZHHYHQWXDOO\
KDYH WR IDFH WKH VDPH SUREOHPV WKDW KDYH VXUIDFHGZLWK DXWRPDWHG IO\LQJ ³DXWRPDWLRQ DGGLFWLRQ´ KDV
HURGHGSLORWVIO\LQJVNLOOV WRWKHSRLQW WKDW WRRRIWHQSLORWVGRQRWUHFDOOKRZWRUHFRYHUIURPDORVVRI
FRQWUROGXHWRDIOLJKWPDQDJHPHQWV\VWHPIDLOXUHSLORWVKDYHWRJXHVVZKDWWRGR$)$$VWXG\IRXQG
WKDWPDQ\DFFLGHQWVDQGPDMRULQFLGHQWVRFFXUZKHQWKHSLORWVDQGWKHWHFKQRORJ\DUHIDLOLQJWRJHWKHU,I
ZHDUHWRDYRLGVXFKSUREOHPVZLWK,91VWKHHVVHQWLDOLVVXHRIVKDUHGILQDODXWKRULW\VKDOOEHDGGUHVVHG
YHU\ULJRURXVO\ZKLFKLPSOLHVNQRZLQJKRZWRGHFLGHZKHQLWLVVDIHUWRWUXVWDQ2%DXWRPDWRQRUD
KXPDQGULYHUGHYHORSLQJFRPSUHKHQVLYHKXPDQV\VWHPLQWHUIDFHVWKDWZRXOGSURYLGHKXPDQGULYHUV
ZLWKGHWDLOHGGLDJQRVHVDQGUHFRPPHQGDWLRQVDVUHJDUGV³ZKDWWRGR´LQWKHHYHQWRIDIDWDO2%V\VWHP
IDLOXUH 0RUHRYHU ZLWK K\EULGPL[HG ,91V VDIHW\ DQG LQWHURSHUDELOLW\ UHTXLUHPHQWV WUDQVODWH LQWR D
KLJKO\FRPSOH[YHUVLRQRIWKHVKDUHGILQDODXWKRULW\LVVXH$GHFLVLRQORFDOWRDYHKLFOHLVWKHKXPDQRU
VRPH2%DXWRPDWRQLQFKDUJH"PD\GHSHQGRQNQRZLQJWKHGHJUHHVRIDXWRPDWLRQRIVXUURXQGLQJ2%
V\VWHPVZKLFKNQRZOHGJHLVQRWVSRQWDQHRXVO\DYDLODEOHDQGKLJKO\WUDQVLHQW$OWKRXJKVHHPLQJO\QRW
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FORVHO\ UHODWHG WKHVH RSHQ TXHVWLRQV EHDU VRPH UHVHPEODQFH ZLWK VDIHW\ DQG LQWHURSHUDELOLW\ LVVXHV
UHODWLYHWRWKHLQWHJUDWLRQRIXQPDQQHGDLUERUQHYHKLFOHVLQWRFRQWUROOHGDLUVSDFH±VHH6XEVHFWLRQLQ
>'H*DUPR@
6DIHW\&ULWLFDOYVQRQ6DIHW\&ULWLFDO6FHQDULRV
,Q 6& VFHQDULRV 99 FRPPXQLFDWLRQ GHOD\V VKDOO EH VLJQLILFDQWO\ VPDOOHU WKDQ  PV 9HKLFOHV
LQYROYHG LQD6& VFHQDULRFDQRQO\EH UHDVRQDEO\FORVH WRHDFKRWKHU6XFK VFHQDULRVPD\GHYHORS IDU
DZD\ IURP568V DQG 568V DUH YXOQHUDEOH RXW RI VHUYLFH HJ GXH WR LQWHQWLRQDO DWWDFNV 7KXV WKH
KDQGOLQJ RI 6& VFHQDULRV VKDOO RQO\ EH EDVHG RQ KRS 99 FRPPXQLFDWLRQV &RQWHPSODWLQJ 9,
FRPPXQLFDWLRQV ZRXOG DPRXQW WR DVVXPLQJ WKDW LQYHVWPHQWV LQ URDGVLGH LQIUDVWUXFWXUHV DUH
HFRQRPLFDOO\YLDEOHLQWKHORQJWHUP99UDGLRUDQJHVVPDOOHUWKDQLQWHUIHUHQFHUDQJHVDUHLQWKHRUGHU
RIP7KXVUHOLDQFHXSRQ9,FRPPXQLFDWLRQVDQGKRS99UHOD\LQJZRXOGLPSO\KDYLQJUDGLR
HTXLSSHG 568 SHU NP ZKLFK HQWDLOV KXJH FRQVWUXFWLRQ FRVWV ,W PLJKW SURYH XQHDV\ WR GHPRQVWUDWH
SDODWDEOHUHWXUQVRQLQYHVWPHQWVLQWKHIDFHRIIDVWFKDQJLQJUDGLRWHFKQRORJ\,PDJLQHWKDWVRPHQRYHO
99 FRPPXQLFDWLRQ VWDQGDUG LV DGRSWHG FLUFD  QHFHVVLWDWLQJ UDGLRHTXLSSHG 568V HYHU\  NP
RQO\6DIHW\SURRIVFDQQRWUHVWRQDVVXPLQJWKHDYDLODELOLW\RIDQRSHUDWLRQDO568HYHU\ZKHUHDQ\WLPH
+RZHYHU568VDUHDSSURSULDWHFRPPXQLFDWLRQKHOSHUVDVUHJDUGVQRQ6&FRPPXQLFDWLRQVLQ,91VDQG
568V DUH JRRG JHRSRVLWLRQLQJ KHOSHUV 6LQFH DVVXPLQJ DUELWUDULO\ GHQVH 568V LV XQUHDOLVWLF WKH
IROORZLQJ TXHVWLRQ DULVHVZKDW LV WKH RSWLPDO WUDGHRII EHWZHHQ LQDFFXUDF\ ERXQGV Ȗ DQG Ĳ RQ WKH RQH
KDQGDQGVPDOOHVWGLVWDQFHVEHWZHHQFRQVHFXWLYH568VRQWKHRWKHUKDQG"
$ 6& VFHQDULR DOZD\V KDV DW OHDVW RQH LQLWLDWRU YHKLFOH GHQRWHG = =¶ DGGHGZKHQPRUH WKDQ RQH
LQLWLDWRU$FDWHJRUL]DWLRQRIKLJKZD\FHQWULF6&VFHQDULRVFDQEHEXLOWRXWRIIRXUFULWHULDVLQJOHODQHRU
PXOWLODQHRULJLQDWLQJHYHQWLVLQWHQWLRQDORUXQLQWHQWLRQDODVLOOXVWUDWHGEHORZ
x ,QWHQWLRQDOVLQJOHODQHVFHQDULRPLVEHKDYLQJKXPDQGULYHU=UHYHUWHGWRPDQXDOPRGHEUXWDO
DFFHOHUDWLRQRUGHFHOHUDWLRQ
x 8QLQWHQWLRQDOVLQJOHODQHVFHQDULREUXWDOVWRSSLQJ=VWRSVDEUXSWO\WKH³EULFNZDOO´SDUDGLJPHJ
FROOLVLRQZLWKDGHHU=DQG=¶LQYROYHGLQDQDFFLGHQWODQHEORFNHG
x ,QWHQWLRQDOPXOWLODQHVFHQDULRRQUDPSPHUJLQJ=LVWKHHQWUDQWYHKLFOH
x 8QLQWHQWLRQDOPXOWLODQHVFHQDULRHPHUJHQF\VWRSSLQJLQGLYLGXDOPXOWLODQHFKDQJH=ZDQWVWR
UHDFKWKHHPHUJHQF\ODQHDVVRRQDVSRVVLEOH
+D]DUGDQDO\VHVDQGSURRIVRISURSHUWLHV UHVWRQDVHW1%ZKLFKVWLSXODWHVQRPLQDOERXQGVIRUVXFK
YDULDEOHVDVHJDFFHOHUDWLRQDQGGHFHOHUDWLRQUDWHVYHORFLWLHVDQGLQWHUYHKLFOHVSDFLQJDVZHOODV2%
IXQFWLRQIDLOXUHVWREHWROHUDWHGVHH6XEVHFWLRQ&RQVLGHUDILQLWHERXQGHGVHW9RIYHKLFOHV$QRQ
6&VFHQDULRLVGHILQHGDVIROORZV9RFFXSLHVDVLQJOHODQHHYHU\YHKLFOHLQ9EHKDYHVDFFRUGLQJWR1%
H[SHULHQFLQJQR IDLOXUHVRU WROHUDEOH IDLOXUHVRQO\$6& VFHQDULRFRUUHVSRQGV WRHLWKHU 9RFFXSLHV
PXOWLSOH ODQHVRQHYHKLFOHDW OHDVWSHUIRUPLQJ ODQHFKDQJHPDQHXYHUVRU DW OHDVWRQHYHKLFOH LQ9
VLQJOHODQHRUPXOWLODQHYLRODWHVVRPHERXQGLQ1%RUH[SHULHQFHVDIDWDOIDLOXUH6LQFHPRVWIUHTXHQW
VFHQDULRVDUHQRQ6& WKH\DUHDOVR UHIHUUHG WRDV VWDWLRQDU\ VFHQDULRV*LYHQ WKDW WKHGXUDWLRQRID6&
VFHQDULRLVYHU\VKRUWIHZVHFRQGVDWPRVWVXFKVFHQDULRVDUHDOVRUHIHUUHGWRDVWUDQVLWRU\VFHQDULRV
,WWXUQVRXWWKDWWKLVGLVWLQFWLRQEHWZHHQ6&DQGQRQ6&VFHQDULRVOHDGVWRWKHFRQFHSWVRIFRKRUWDQG
JURXSJHQHULFFRQVWUXFWVWKDWHQFRPSDVVSODWRRQVDQG9$1(7V
&RKRUWVDQG*URXSV
7KH FRKRUW FRQVWUXFW LV FRQFHUQHGZLWK WKH KDQGOLQJRI QRQ6& VFHQDULRV LH VLQJOHODQH VWDWLRQDU\
VFHQDULRV 7KH JURXS FRQVWUXFW ZKHUHE\ YHKLFOHV DUH DVVLJQHG VSHFLILF UROHV SULRU WR XQGHUWDNLQJ ULVN
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SURQHPDQHXYHUVLVDLPHGDWKDQGOLQJ6&VFHQDULRVLHVLQJOHODQHDQGPXOWLODQHWUDQVLWRU\VFHQDULRV
,Q WKH VHTXHO RXU QRWDWLRQ IRU ERXQGV LV DV IROORZV E LV DPXWH YDULDEOH E IRU ORZHUERXQG Ey IRU
XSSHUERXQG
&RKRUWV
$ FRKRUW LV DQ DG KRF VHW RI U  Uy FRQWLJXRXV YHKLFOHV FLUFXODWLQJ RQ D VLQJOH ODQH &RQWUDU\ WR
SODWRRQVODQHFKDQJHVDUHQRWXQGHUWKHUHVSRQVLELOLW\RIFRKRUWPDQDJHPHQW2QDJLYHQODQHDYHKLFOH
OHDYHV UHVS MRLQV D FRKRUW VLPSO\ E\ GHFHOHUDWLQJ UHVS DFFHOHUDWLQJ &RKRUW PDQDJHPHQW LV IXOO\
GLVWULEXWHGDKHDGSOD\VQRSDUWLFXODUUROHUHVWLQJRQWHOHPHWU\DQGVRPHRWKHUIXQFWLRQV±VHH6HFWLRQ
,QFDVHVRPHERXQGLQVHW1%LVYLRODWHGD6&VFHQDULRLV WULJJHUHGZLWKRXWSULRUDSSURYDOIURPWKH
FRKRUWKHDG6RPHFRQWLJXRXVPHPEHUVRIDFRKRUWPD\IRUPDSUHSODQQHGSODWRRQZKLOHRWKHUVGRQRW
/HWYXVWDQGIRUYHKLFOH8¶VYHORFLW\DQGV[\IRUWKHVSDFLQJEHWZHHQWZRFRQWLJXRXVYHKLFOHV;DQG<
RQWKHVDPHODQH;SUHFHGLQJ<,QWHUYHKLFOHVSDFLQJKDVEHHQH[WHQVLYHO\H[SORUHG>6KODGRYHU@
XQGHUYDULRXVFDUIROORZLQJPRGHOV>3DQZDL	'LD@DQGIRUPL[HGYHKLFOHQHWZRUNV>&KDNUDYDUWK\
HWDO@:HDSSO\DQGH[WHQGH[LVWLQJZRUN WR WKHFRKRUWFRQVWUXFW6SDFLQJV[\ZKLFKGHSHQGVRQ
;¶VDQG<¶VYHORFLWLHVLVVXFKWKDWVV[\Vy%RXQGVLVGHULYHGIURPVDIHW\FDOFXODWLRQVIRUVPDOOHVW
YHORFLWLHV HJ P IRU YHORFLWLHV VPDOOHU WKDQ  NPK %RXQG Vy ZKLFK LV GHULYHG IURP HIILFLHQF\
FDOFXODWLRQVFRKRUWFRPSDFWQHVVLVUHDFKHGZKHQY[ Y\ YyHJNPK,QFDVH<ZRXOGGHWHFW
WKDW LWV VSDFLQJZLWK; LV LQFUHDVLQJ FORVHU WR Vy HLWKHU<DFFHOHUDWHV VR DV WR UHPDLQ DPHPEHURI LWV
FXUUHQWFRKRUWRU<GHFHOHUDWHVXQWLOV[\UHDFKHVYDOXH6<EHFRPLQJKHDGRIDFRKRUW±VHH)LJ
,QDGGLWLRQ WR LQWHUYHKLFOH VSDFLQJ LW LV QHFHVVDU\ WRGHILQH LQWHUFRKRUW VSDFLQJGHQRWHG6FWFK&+
VWDQGLQJ IRU WKH KHDG RI D FRKRUW DQG &7 WKH WDLO RI WKH SUHFHGLQJ FRKRUW 2EVHUYH WKDW WKHUH LV QR
GLVWLQFWLRQPDGHEHWZHHQYDULDEOHVVDQG6LQWKHSXEOLVKHGOLWHUDWXUH
6FWFK KDV D ORZHU ERXQG 6 GHULYHG IURP VDIHW\ FDOFXODWLRQV IRU VPDOOHVW YHORFLWLHV HJ  P IRU
YHORFLWLHVVPDOOHUWKDQNPK6yLVUHDFKHGZKHQYFW YFK Yy6SHFLI\LQJUyDQG6FWFKSHUPLWVWRVHW
DQXSSHUERXQGIRUWKHQXPEHURIYHKLFOHVWKDWPD\EHLQYROYHGLQDFROOHFWLYHUHDUHQGFROOLVLRQZRXOG
RQERDUG V\VWHPV RI FRKRUW PHPEHUV H[SHULHQFH IDWDO IDLOXUHV VLPXOWDQHRXVO\ *LYHQ WKDW 6FWFK LV
HQIRUFHG D FRKRUW KHDG DOZD\V VWRSV EHIRUH KLWWLQJ WKH WDLO RI D SUHFHGLQJ FRKRUW WKH ³EULFN ZDOO´
SDUDGLJP7KXVWKHRFFXUUHQFHRIDWROHUDEOHIDLOXUHLPSDFWLQJDYHKLFOHLQDFRKRUWLVKDQGOHGLQDQRQ
YLVLEOHPDQQHURXWVLGHWKDWFRKRUW7KLV³LPPXQLW\´SURSHUW\LVHVVHQWLDOIRUVDIHW\,QWKHIXWXUHVDIHW\
UHJXODWLRQV ZLOO VWLSXODWH ERXQGV IRXQG LQ VHW 1% VXFK DV V Vy 6 Uy Yy ZKLFK ERXQGV ZLOO EH
PRQLWRUHGDQGHQIRUFHGZKHQHYHUQHHGHG$WWLPHVKLJKHVWYHORFLW\ERXQGVYPD\EHVHW ORZHUWKDQ
QRPLQDOYyGXHWRWHPSRUDU\RUORFDOFRQGLWLRQVHJZHDWKHURUKLJKZD\VXUIDFH
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LQWHUYHKLFOH VSDFLQJ V[\ LV VDIH LQWKHDEVHQFH RIWHOHPHWU\ IDLOXUHV
LQWHUFRKRUW VSDFLQJ 6FWFK VXFK WKDW &+DOZD\V VWRSV
LIHYHU QHHGHGZLWKRXW KLWWLQJ &7
V V[\ Vy
IRUSODWRRQVV  Vy < ;V[\
FRKRUW KHDG &+ FRKRUW WDLO &7
YHKLFOH PRWLRQ
'
' ' '
''''
6 6FWFK
ı[\  V[\ Fy Fy  ʌįyȘȘ
LQWHUYHKLFOH VSDFLQJ ı[\ LV VDIH LQWKHSUHVHQFH RIWHOHPHWU\ IDLOXUHV
'
11EHDFRQLQJ
SHULRG ʌ
5=250
QRWWRVFDOH
$=250
(=250
YHKLFOH PRWLRQ
34
=RQUDPS
3¶
3DQG3¶DFFHOHUDWH
4DQG4¶GHFHOHUDWH
4¶
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
)LJ&RKRUWVRQDODQHKLJKZD\   )LJ*URXSVDQGWKH2Q5DPS0HUJLQJVFHQDULR

&RKRUW PDQDJHPHQW UHVWV RQ GLVWULEXWHG DJUHHPHQW SURWRFROV ZKLFK SURWRFROV VHUYH WR PDLQWDLQ
FRPPRQNQRZOHGJHRIFXUUHQWYDVZHOODVUHDFKLQJHYHQWGULYHQRUUHSHDWHGDJUHHPHQWV>'ROHYHWDO
@RQHJQHZPXWXDOVSDFLQJQHZEHDFRQLQJSHULRGV6HW1%DOVRFRPSULVHVYDULDEOHVıDQGı[\
WKH FRXQWHUSDUWV RI V DQG V[\ LQ WKH SUHVHQFH RI WHOHPHWU\ IDLOXUHV ± VHH 6XEVHFWLRQ &RKRUWV RI 
YHKLFOHHDFKHQWDLOSRRUHVWFRPSDFWQHVVHIILFLHQF\*LYHQ WKDWZLWKDXWRPDWHGGULYLQJYHKLFOHPRWLRQV
DUHXQGHUWKHFRQWURORI2%V\VWHPVLQVWDQWLDWLRQVRIORZGHQVLW\SDWWHUQVFDQEHDYRLGHGE\HQIRUFLQJ
WKHFUHDWLRQRIPD[LPDOO\FRPSDFWFRPSOHWHFRKRUWVUyPHPEHUVHDFKZKHQHYHUIHDVLEOH
*URXSV
$ W\SH )6& VFHQDULR VWDUWHG E\ DQ LQLWLDWRU = LV GHQRWHG ^= )`$ YHORFLW\ XSSHU ERXQG Yy) LV
VSHFLILHG IRU HYHU\ W\SH ) $OO PHVVDJHV H[FKDQJHG LQ WKH FRXUVH RI D 6& VFHQDULR DUH 6&PHVVDJHV
EURDGFDVW RYHU WKH996&FKDQQHO$W VRPHXQSUHGLFWDEOH WLPH =EURDGFDVWV D6&PHVVDJHGHQRWHG
0=)7KUHHJURXSVDQGWKUHHDOJRULWKPLFSKDVHVDUHGHILQHGZLWKVFHQDULR^=)`&UHDWHGLQSKDVH
JURXS 5= ) FRPSULVHV YHKLFOHV WKDW UHFHLYH0= ) &UHDWHG LQ SKDVH  JURXS (= ) FRPSULVHV
YHKLFOHVLQ5=)WKDWPD\KDYHWRWDNHVRPHDFWLYHSDUWLQVFHQDULR^=)`VXFKYHKLFOHVDUHVDLGWREH
HOLJLEOH IRU EHFRPLQJ DFWRUV*URXS$= ) LV FUHDWHG LQ SKDVH  7KLV JURXS FRPSULVHVDFWRUV LH
YHKLFOHV WKDWGRKDYH WR WDNHDQDFWLYHSDUW LQVFHQDULR^=)`(YHU\DFWRUSOD\VDVSHFLILF UROH5ROHV
GHSHQGRQ W\SH)7KHVHSKDVHV DUH IROORZHGZLWK WZR NLQHPDWLF SKDVHV ,QSKDVH DFWRUV XQGHUWDNH
FRDUVH JUDLQPDQHXYHUV LQIHUUHG IURP WKHLU UROHV DVVLJQHG LQ SKDVH  $Q DFWRU DV ZHOO DV QHLJKERUV
SRVVLEO\PD\KDYHWRGHFHOHUDWHYHORFLW\QRWKLJKHUWKDQYy)RUWRDFFHOHUDWHRUVWDUWFKDQJLQJODQH
,Q SKDVH  DFWRUV SHUIRUP ILQH JUDLQ PDQHXYHUV XQGHU WKH FRQWURO RI WKHLU VHQVLQJEDVHG SUR[LPLW\
FDSDELOLWLHVQRWDEO\VLGHORRNLQJFDSDELOLWLHV'XHWRVSDFHOLPLWDWLRQVZHRQO\LOOXVWUDWHPXOWLODQH6&
VFHQDULRVZLWK2Q5DPS0HUJLQJ±VHH)LJ*URXSIRUPLQJLVGHWDLOHGLQIRUWKFRPLQJSXEOLFDWLRQV
= LV WKH HQWUDQW YHKLFOH ,Q SKDVH  RQO\ WKRVHPHPEHUV RI 5=250ZKLFK FLUFXODWH RQ ODQH 
ULJKWPRVW RU OHIWPRVW ODQH GHSHQGLQJ RQ WKH FRXQWU\ FRQVLGHUHG UXQ WKH HOLJLELOLW\ WHVW (= 250
LQFOXGHVHYHU\YHKLFOH;HVWLPDWLQJWKDWLWZLOOUHDFKWKHPHUJLQJSRLQWDWDWLPHW;FRPSDUDEOHWRW=
HVWLPDWHGWLPHRI=¶VDUULYDODWPHUJLQJSRLQWTXRWHGLQ0=250(YHU\HOLJLEOHYHKLFOH;EURDGFDVWV
6&PHVVDJH(0=250;FDUU\LQJW;LWVRZQVLWXDWLRQDOGDWDDVZHOODVQHLJKERUV¶GDWDLIDQ\
,Q SKDVH  = UXQV VRPH RSWLPL]DWLRQ IXQFWLRQ KDYLQJ 6&PHVVDJHV (0 DV LQSXWV DQG FKRRVHV 
FRQWLJXRXVYHKLFOHVGHQRWHG3DQG43UHVS4EHLQJDVVLJQHGWKHUROHRI=¶VSUHGHFHVVRUUHVS=¶V
VXFFHVVRU:KHQRQO\6&PHVVDJH(0=250;LVUHFHLYHG=¶VFKRLFHLVREYLRXV; 3RU; 
4$VVRRQDVSKDVHLVRYHU=3DQG4VWDUWSKDVHE\DGMXVWLQJWKHLUUHVSHFWLYHYHORFLWLHVVRDVWR
PDNH WKHP DSSUR[LPDWHO\ HTXDO ZKHQ WKH\ UHDFK WKH PHUJLQJ SRLQW 0RUHRYHU 3 DQG 4 DGMXVW WKHLU
UHVSHFWLYHYHORFLWLHVVRDVWRFUHDWHD³VORW´EHWZHHQWKHPSHUPLWWLQJ=WRJHWLQVHUWHGRQWKHKLJKZD\
:KHQ3=DQG4DUHLQOLQHRIVLJKWZLWKHDFKRWKHUSKDVHLVVWDUWHGFRQVLVWLQJLQILQHODQH³LQVHUWLRQ´
WXQLQJ1HLJKERUV3¶DQG4¶DGMXVWWKHLUUHVSHFWLYHYHORFLWLHVDFFRUGLQJO\&RKRUWPDQDJHPHQWLVLQYRNHG
ZKHQSKDVHLVDERXWWRWHUPLQDWH=LVDVVLJQHGWKHUDQNSUHYLRXVO\KHOGE\4DQGUDQNVKHOGE\4DQG
LWVIROORZHUVDUHLQFUHPHQWHG
1HWZRUNSURWRFROVDQGFRRUGLQDWLRQDOJRULWKPVDUHUXQLQSKDVHVDQGZKHUHDVSKDVHVDQG
UHVWRQVHQVLQJEDVHGFRQWURODOJRULWKPV'XUDWLRQVRISKDVHVDQGDUHDSSUR[LPDWHO\LQWKH^`
VHFRQGV UDQJH IRU XQLQWHQWLRQDO VFHQDULRV LQ WKH ^` VHFRQGV UDQJH IRU LQWHQWLRQDO VFHQDULRV
0HPEHUVKLSRI$=250LV³IUR]HQ´XQWLO VFHQDULR^=250`WHUPLQDWHV0RWLRQVRIYHKLFOHVRWKHU
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WKDQDFWRUVDUHXQGHUWKHFRQWURORIFRKRUWPDQDJHPHQW9LDUROHDVVLJQPHQWVDFWRUVNQRZ³ZKDWWRGR´
VXIILFLHQWO\DKHDGRI WLPHSULRU WR LQYRNLQJVHQVLQJEDVHGIXQFWLRQV$VD UHVXOW ULVNSURQHPDQHXYHUV
DUHXQGHUWDNHQXQGHUFRQGLWLRQVPXFKPRUHIDYRUDEOHLHVDIHUWKDQLQWKHDEVHQFHRIUROHDVVLJQPHQWV
'LYHUVLILHG)XQFWLRQDO5HGXQGDQF\±5DWLRQDOHIRU118QLGLUHFWLRQDO&RPPXQLFDWLRQV
7KHUH LV D EODWDQW ODFN RI V\PPHWU\ DV UHJDUGV IXQFWLRQV FXUUHQWO\ FRQVLGHUHG ZLWK 2% V\VWHPV
6XEVHFWLRQIXQFWLRQVDUHUHODWHGWRWHUUHVWULDOUHVRXUFHVDQGRQO\IXQFWLRQLVGHYRWHGWRUDGLR
UHVRXUFHV6WDWHGGLIIHUHQWO\ WKHUH LV QRSURYLVLRQPDGH IRU ³ORQJLWXGLQDO FRPPXQLFDWLRQV´ WKDWZRXOG
EDFNORQJLWXGLQDOWHOHPHWU\
11XQLGLUHFWLRQDOFRPPXQLFDWLRQVLQFRKRUWV
/DWHQFLHVZLWKWHOHPHWU\FDSDELOLWLHVDUHLQWKHRUGHURIIHZPV,QSODWRRQVRUFRKRUWVLI<IROORZHURI
;KDVLWVWHOHPHWU\IDLOLQJDWWLPHWVSDFLQJV[\LVRXWRIFRQWURODQREYLRXVVDIHW\KD]DUGLQFDVH;ZRXOG
GHFHOHUDWHDWWDWVRPH³KLJK´UDWHį[W:HKDYHVHHQWKDWDQRWKHU2%IXQFWLRQVKDOOVXSHUVHGHDIDLOHG
WHOHPHWU\IXQFWLRQ99FRPPXQLFDWLRQVDUHQRWDQLGHDOVROXWLRQIRUDWOHDVWWZRUHDVRQV)LUVWO\99
FRPPXQLFDWLRQ FKDQQHOV PD\ EH MDPPHG DFFLGHQWDOO\ LQWHQWLRQDOO\ 6HFRQGO\ ZRUVWFDVH
GHWHFWLRQUHDFWLRQODWHQFLHVDFKLHYDEOHZLWK99FRPPXQLFDWLRQVDUHPXFKKLJKHUWKDQDIHZPVGXHWR
VKDUHGUDGLRFKDQQHODFFHVVGHOD\VLQWKHSUHVHQFHRIVRIFRQWHQGHUV0$&DFFHVVGHOD\V6LQFHWKH
KD]DUGRXV VLWXDWLRQFDXVHGE\D IDLOLQJ WHOHPHWU\ IXQFWLRQRXJKW WREH UHVROYHGE\ MXVW WZRFRQWLJXRXV
PHPEHUV VRPH RWKHU FRPPXQLFDWLRQVEDVHG IXQFWLRQ LV QHHGHG 8QLGLUHFWLRQDO FRPPXQLFDWLRQV DUH
IHDVLEOHZLWKVPDOOEHDPZLGWKUDGLRDQWHQQDV>5DPDQDWKDQHWDO@:LWKVXFKDQWHQQDVUHVWULFWHGWR
VSDQYHU\VKRUWOLQHRIVLJKWUDQJHVHJPLWLVSRVVLEOHWRSURYLGHDQ\WZRFRKRUWPHPEHUVZLWKD
³SULYDWH´FRPPXQLFDWLRQFKDQQHODIXQFWLRQUHIHUUHGWRDVQHLJKERUWRQHLJKERU11FRPPXQLFDWLRQV
LPSOHPHQWHGYLDDWOHDVWRQHFRXSOHRIIURQWORRNLQJDQGUHDUORRNLQJXQLGLUHFWLRQDODQWHQQDVRSHUDWLQJ
RQFKDQQHOVRWKHUWKDQWKRVHDOORFDWHGWR99FRPPXQLFDWLRQV7XQDEOHDQWHQQDVZLWKWUDQVPLWSRZHU
SURSRUWLRQDO WR LQWHUYHKLFOH VSDFLQJKHOS LQPLWLJDWLQJ UDGLR LQWHUIHUHQFHV%\FKRRVLQJ DQDSSURSULDWH
WHFKQRORJ\11FRPPXQLFDWLRQVFDQEHLPPXQHWR99FKDQQHOMDPPLQJ
11FRPPXQLFDWLRQVFRQVLVWRIPHVVDJHVDQGEHDFRQVH[FKDQJHGRYHU11 OLQNV%\ WKHYLUWXHRI
11PHVVDJLQJDQG³OLQHDU´GRZQVWUHDPXSVWUHDPUHOD\LQJDFRKRUW FDQEH VWUXFWXUHGDVDFKDLQRUD
YLUWXDO ULQJ ,W LV UHDVRQDEO\ HDV\ WR GHYLVH GLVWULEXWHG IDXOWWROHUDQW DJUHHPHQW DOJRULWKPV RXW RI VXFK
IHDWXUHVZKLFKDOJRULWKPVDUHHVVHQWLDO IRUFRKRUWPDQDJHPHQW±VHH6XEVHFWLRQ$11EHDFRQLV
VKDUHG E\ WZR FRQWLJXRXV FRKRUW PHPEHUV RQO\ QR UHOD\LQJ 11 EHDFRQLQJ LV D SHULRGLF SURFHVV
SHULRG ʌ ± VHH )LJ 9HKLFOHV QHHG QRW KDYH DFFHVV WR WKH *3 WLPH UHIHUHQWLDO JRRG WLPHUVFORFNV
VXIILFH/HWXVVKRZKRZ11EHDFRQLQJVHUYHVWRZLWKVWDQGWHOHPHWU\IDLOXUHV
6DIHLQWHUYHKLFOHORQJLWXGLQDOVSDFLQJGHVSLWHWHOHPHWU\IDLOXUHV
&RQVLGHU WZRQHLJKERUV;DQG<< IROORZLQJ;%\GHILQLWLRQZKHQ<¶V WHOHPHWU\ IXQFWLRQ IDLOV
VSDFLQJV[\ LV VDIH:HZDQW WR ILQG WKHH[SUHVVLRQVRIıDQGı[\ WKHFRXQWHUSDUWVRIVDQGV[\ LQ WKH
SUHVHQFHRIWHOHPHWU\IDLOXUHV/HWįyVWDQGIRUWKHKLJKHVWYDOXHRIQRPLQDOGHFHOHUDWLRQUDWHVVXVWDLQDEOH
E\HYHU\YHKLFOHWKLVZLOOEHPDQGDWHGE\VDIHW\DXWKRULWLHV6LQFHVSDFHWLPHFRRUGLQDWHLQDFFXUDFLHVȖ
DQGĲFDQQRWEHKHOGQHJOLJLEOH;¶V11EHDFRQVHQWDW WFDUU\;¶VGHFHOHUDWLRQUDWHį[WPHDVXUHGRU
FRPSXWHGRYHU LQWHUYDO >Wʌ W@ UDWKHU WKDQ;¶V ORQJLWXGLQDO VSDFH FRRUGLQDWHV6LQFH WHOHPHWU\ IDLOXUHV
VKDOOEHYLHZHGDVWROHUDEOHIDLOXUHVRQHGHILQHVȘȘVXFKWKDWWį[WȘįy9DULDEOHVȘDQGįy
EHORQJWRVHW1%7KHGLVWLQFWLRQEHWZHHQ;GHFHOHUDWLQJDWDUDWHDWPRVWHTXDOWRȘįyDQG;IRUFHGWR
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YLRODWH WKLV ERXQG PDWFKHV H[DFWO\ WKH GLVWLQFWLRQ EHWZHHQ D VWDWLRQDU\ VFHQDULR DQG D 6& VFHQDULR
:RUVWFDVHGHOD\VIRUWUDQVPLWWLQJDEHDFRQRYHUD11OLQNDUHLQWKHRUGHURIDIHZPVDQGFRQYHQLHQW
YDOXHVRIʌDUHVPDOOHUWKDQV6XFKYDOXHVDUHIHDVLEOHZLWK0$&SURWRFROVGHYLVHGIRU11EHDFRQLQJ
DYHU\VPDOOQXPEHURIFRQWHQGHUVPD\EH LQYROYHG LQFRQWUDVWZLWK99EHDFRQLQJZKLFK LQYROYHV
KXQGUHGV RI FRQWHQGHUV XQGHU ZRUVWFDVH WUDIILF GHQVLW\ DQG D KLJK QXPEHU RI ODQHV ERWK KLJKZD\
GLUHFWLRQV,Q>/H/DQQ@RQHFDQILQGDGHWDLOHGSUHVHQWDWLRQRIDVROXWLRQEDVHGRQSHULRGLF11
EHDFRQLQJ DVZHOO DV WKHGHULYDWLRQRI VSDFLQJ Fy VXFK WKDWı[\  V[\ Fy LV SURYHG WREH D VDIH;<
VSDFLQJ LQZRUVWFDVH WHOHPHWU\ IDLOXUHFRQGLWLRQV7KHH[DFW IRUPXOD LV Fy ʌįyȘȘ1RWLFHRQH
XQH[SHFWHGRXWFRPHRILQWHUHVW


:HFDQQRZDQVZHUDQRSHQTXHVWLRQ



,QGHHG LQPRVW UHDOLVWLFFDVHVQXPHULFDOYDOXHVRIYDULDEOHVʌįy DQGȘDUH VXFK WKDWFy LV VPDOOHU
WKDQRUFRPSDUDEOHWRV)RUH[DPSOHZLWKįy PVDQGȘ ZHKDYH
ʌ PV+]¨Fy PŒʌ PV¨Fy PŒʌ PV¨Fy P
6LQFH V LV DSSUR[LPDWHO\ HTXDO WR V WKH LQWHUYHKLFOH VSDFLQJ LQ SODWRRQV HQVXULQJ D VDIH LQWHU
YHKLFOHVSDFLQJZLWKLQFRKRUWVGHVSLWHWHOHPHWU\IDLOXUHVHQWDLOVDPDUJLQDOORVVRIFRPSDFWQHVVPXFK
VPDOOHU WKDQ V IRUPRVW SUDFWLFDO VHWWLQJV 7KHVH UHVXOWV FDQ EH HDVLO\ H[SORLWHG E\ WKH WUDQVSRUWDWLRQ
LQGXVWU\ UHJXODWRU\ ERGLHV DQG VDIHW\ FHUWLILHUV ,Q FDVH WKH SUREDELOLW\ RI H[SHULHQFLQJ FRLQFLGHQWDO
IDLOXUHVRIWHOHPHWU\DQG11EHDFRQLQJFRXOGQRWEHFRQVLGHUHGQHJOLJLEOHWULSOHIXQFWLRQDOUHGXQGDQF\
ZRXOG EH PDQGDWRU\ ,Q RWKHU ZRUGV 99 EHDFRQLQJ VKDOO EH UHOLHG XSRQ DV ZHOO IRU VDIH VSDFLQJ
HQIRUFHPHQW,Q>/H/DQQ@ZHDOVRVKRZKRZWRPDNHXVHRIWKHVHUHVXOWVZKHQFRQVLGHULQJZHOO
HVWDEOLVKHGVSDFLQJDOJRULWKPVNQRZQWRHQIRUFHVDIHDQGVWDEOHFRRSHUDWLYHDGDSWLYHFUXLVHFRQWUROVXFK
DVWKHDOJRULWKPJLYHQDV(TXDWLRQLQDUHSRUWIURPWKH86'SWRI7UDQVSRUWDWLRQ>)LWFKHWDO@
8QUHVROYHG0$&,VVXHVZLWK0RELOH:LUHOHVV&RPPXQLFDWLRQV
0HULWV RI 999, FRPPXQLFDWLRQV UHJDUGLQJ HJ HDUO\ ZDUQLQJV RU FROOLVLRQ DYRLGDQFH DUH
GLVFXVVHG LQ QXPHURXV SXEOLFDWLRQV +RZHYHU D PDMRU SUREOHP UHPDLQV RSHQ ZLWK PRELOH ZLUHOHVV
QHWZRUNVKRZWRSURYHWKDWFKDQQHODFFHVVGHOD\VDUHILQLWHDQGERXQGHGQRQVWRFKDVWLFERXQGVLQWKH
SUHVHQFHRIZRUVWFDVHFRQWHQWLRQDQGKLGGHQQRGHV"7RWKHEHVWRIRXUNQRZOHGJHWKHUHLVQRSXEOLVKHG
³GHWHUPLQLVWLF´0$& SURWRFRO EH LW EDVHG RQ&60$&'0$ RU 7'0$ >:LOONH HW DO @ZKLFK
VROYHVWKLVSUREOHPXQGHUUHDOLVWLFDVVXPSWLRQV:LWK WKH576&76VFKHPHIRXQGLQWKH,(((S
VWDQGDUG FROOLVLRQVDUHQHLWKHUDYRLGHGQRU UHVROYHGGHWHUPLQLVWLFDOO\9DULRXV0$&SURWRFROV VXFKDV
ORFDWLRQEDVHG RU VSDFH GLYLVLRQ PXOWLDFFHVV SURWRFROV UHVW RQ DVVXPLQJ WKDW GLIIHUHQW YHKLFOHV LQ
SUR[LPDWHQHLJKERUKRRGQHFHVVDULO\FRPSXWHGLIIHUHQW*3SRVLWLRQLQJGDWDHLWKHUDWWKHVDPHWLPHRUDW
WLPHVDSSUR[LPDWHO\HTXDO7KLVDPRXQWVWRDVVXPLQJWKDWȖDQGĲDUHQHJOLJLEOH6LQFHVDIHW\PDQGDWHV
PDNLQJ WKH RSSRVLWH DVVXPSWLRQ VXFK SURWRFROV FDQQRW EH FRQVLGHUHG DV YDOLG VROXWLRQV WR WKH WLPH
ERXQGHG0$& GHOD\V SUREOHP ZKHQHYHU VDIHW\ UHTXLUHPHQWV VKDOO EH PHW /DFN RI ILQLWH DQG VWULFWO\
ERXQGHG0$&GHOD\VVXIILFHVIRUGLVSURYLQJVDIHW\UHJDUGOHVVRIKRZ³VPDUW´WKHDSSOLFDWLRQOD\HUDWRS
WKH0$&OD\HU7KLVZHDNQHVVLVDVHULRXVLPSHGLPHQWWRIXOOVFDOHGHSOR\PHQWVRI,91V
7KH EHOLHI DFFRUGLQJ WRZKLFK0$&SURWRFROV IRUPRELOHZLUHOHVV QHWZRUNV FDQ RQO\ EH VWRFKDVWLF
DSSHDUV ZHOO IRXQGHG ZKHQHYHU ,91V DUH YLHZHG DV XQVWUXFWXUHG ³FROOHFWLRQV´ RI YHKLFOH ³FOXVWHUV´
&RQYHUVHO\ WKHUH DUH QR SURRIV HVWDEOLVKLQJ WKDW LW LV LPSRVVLEOH WR GHYLVH ,91 FRQVWUXFWV WKDW ZRXOG
:RUVWFDVHVSDFLQJFy LVDFRQVWDQWGRHVQRWGHSHQGRQYHORFLWLHV
+RZPXFKVKRXOGEHDGGHGWRVWKHVSDFLQJXVXDOO\FRQVLGHUHGLQSODWRRQVV§RUPLQ
RUGHUWRZLWKVWDQGWHOHPHWU\IDLOXUHV" 3UDFWLFDODQVZHU1RPRUHPXFKOHVVWKDQ§V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